Circadian rhythm of vasopressin levels in cerebrospinal fluid of the fetus: effect of continuous light.
We have measured the concentrations of vasopressin in sequential samples of cerebrospinal fluid (CSF) obtained from fetal lambs between 108 and 130 days gestation. There was a clear and significant (F = 4.46; P less than 0.005) rhythm in vasopressin concentrations in the CSF of nine fetuses, characterized by a mean trough value of 19.4 +/- 6.4 pg/ml (mean +/- SD) at 0200 h and a peak value of 41.1 +/- 28.0 pg/ml at 1400 h. The mean cycle length was 23.2 +/- 1.7 h, with the majority (greater than 80%) of peak concentrations found during daylight hours. There were no concurrent fluctuations in concentrations of vasopressin in plasma or Na, K, Cl, or osmolality in CSF. To examine the relationship between environmental cycles of light and darkness and rhythm of vasopressin concentrations in CSF, pregnant animals were maintained in a constant light environment. In the five fetuses of ewes maintained under these conditions, the rhythm of vasopressin in CSF was markedly damped or not apparent (F = 1.50; P greater than 0.15). These results demonstrate that prominent circadian rhythm of vasopressin in the CSF of the fetus in utero. Despite the fact that the fetus is sequestered from direct influences of the environment, exposure of the pregnant ewe to constant light disrupts the fetal pacemaker that generates the circadian rhythm of vasopressin in CSF. Studies of this rhythm in the fetal lamb, therefore, provide a means to examine the mechanisms of entrainment and assess prenatal influences on circadian organization of the fetus.